Regulatory effect of danggui-shaoyao-san on central cholinergic nervous system dysfunction in mice.
Since administration of a powdered extract (TSS) of Danggui-Shaoyao-San (Toki-shakuyaku-san in Japanese) alone to naive mice had no influence on ACh levels in the brain, the present study examined the effect of TSS on the central cholinergic nervous system using mice treated with scopolamine (0.5 mg/kg) or mecamylamine (0.05 mg/kg), which affects the cholinergic nervous system. TSS was suspended in a 5% carboxymethylcellulose solution and mice were orally given single or repeated (twice a day, for 14 days) administration of TSS at 50 or 500 mg/kg. Results on spontaneous locomotor activity showed that (1) single administration of TSS at 50 or 500 mg/kg to naive mice significantly inhibited vertical and horizontal locomotor activities, while repeated administration of TSS at 50 mg/kg significantly stimulated both activities; (2) in mice treated with scopolamine, repeated administration of TSS at 500 mg/kg significantly inhibited the scopolamine-induced increase in locomotor activities, whereas in mice treated with mecamylamine, single or repeated administration of TSS at 50 and 500 mg/kg did not show any influence on the mecamylamine-induced decrease in locomotor activities. Regarding the step-down passive avoidance responses; single administration, but not repeated administration, of TSS at 50 and 500 mg/kg significantly inhibited scopolamine-induced shortening of step-down latency. In mice treated with mecamylamine, TSS did not exert any influence on the step-down latency. As for ACh contents, single or repeated administration of TSS at 50 or 500 mg/kg to naive mice had no influence on the levels of ACh in the cerebral cortex, corpus striatum or hippocampus. However, the levels of brain ACh in mice treated with scopolamine showed a decrease and a single administration of TSS at 500 mg/kg significantly inhibited this scopolamine-induced decrease in ACh levels. These results indicate that TSS ameliorates dysfunction of the central cholinergic nervous system and scopolamine-induced decrease in ACh levels in mouse brain, but has no influence on ACh levels in naive mice. Thus, it suggests that TSS may be a useful therapeutic agent in Alzheimer's disease and senile dementia.